Abstract: While many studies that are focused on mobile money concern the effects of mobile money on consumption and informal risk-sharing, little evidence is provided on how mobile money influences payments and microbusiness investment for low-income people. We estimate the effects of access to mobile money on individuals' payments and income-generating activities by using data from the Ashanti Region of Ghana. Based on propensity-score matching and propensity-score weighted regression, we find that participation in mobile money is not dependent on individuals' financial status. We also observe that mobile-money users are likely to send and receive larger volumes of payments and remittances. We further find that mobile-money users are more likely to save higher amounts, invest more in education, microbusinesses, land, and buildings, and also consume more relative to non-users.
Introduction
Financial inclusion could be defined as the full range of services (payments, savings, credit, and insurance), to specific quality features of delivery (for example, stability and affordability), inclusiveness (with special focus on the poor), and choice (offer of service by a range of institutions). Mobile money as a financial inclusion tool is suggested to have the potential to provide access to financial services to two billion unbanked adults [1] , as well as about 200 million formal and informal micro, small, and medium-size enterprises in developing economies that lack access to affordable financial services [2, 3] . Being unbanked (or financially excluded) is strongly linked to poverty [1, 4] .
Lack of access to financial services contributes to creating poverty traps and forces people to remain poor over generations [5, 6] . The United Nations Sustainable Development Goals (SDGs) indicate the key role that greater access to financial services can play in achieving the ambitious 17 SDGs. The most prominent goals are goal number one-zero poverty, and goal number two-no hunger. Financially, including the poor through mobile money is likely to increase volumes of domestic payments and spur participation in a formal economy, with the benefits of smoothing incomes, protecting against vulnerabilities, facilitating day-to-day living, and pushing toward sustainable development goals [2, 3] . However, evidence of its effect on individuals' domestic payments and sustainable microbusiness investment is lacking.
Some studies provide evidence of the effect of financial inclusion tools such as credit, savings, insurance payments, and mobile money on poverty reduction. With respect to Mexico, a study on access to formal financial services including credit showed that access is not transformational in lifting
Hypotheses
To examine the impact of mobile money on individuals' payments and investments, we propose the following hypotheses. First, we hypothesized a positive effect of financial assets on mobile money participation. Mobile money as a financial inclusion tool may enable people to increase their participation in the formal economy, and thereby help them improve their lives [3] . However, one needs to be able to afford a phone and a SIM card (subscriber identification module used in mobile phones), and one needs to register a SIM card as a mobile wallet to begin any transaction-such as for example, to receive payments. In a case in which one wants to save, purchase government investment bonds, or make a payment, one may require some financial resources. Further, in the case of Ghana, most of the mobile money transactions are charged a service charge of 1%.
Hypothesis 1 (H1).
Higher financial assets contribute to participation in mobile money.
Hypothesis 2 (H2). Higher financial assets contribute to higher volumes of transaction via mobile money.
To estimate the impact of mobile money on individuals' payments, we hypothesized that mobile use has a positive effect on individuals' domestic payments and remittances. Batista and Vicente [19] , Blumenstock, Eagle, and Fafchamps [18] showed that access to mobile money increased willingness to send remittances. Fast, easy, and convenient means of making and receiving payments through the use of mobile money means faster transactions within time constraints. Thus, it creates more opportunities for payments and remittance in an economy within a certain period. Hence, we propose a third hypothesis.
Hypothesis 3 (H3). Mobile money participation contributes to greater volumes of domestic payments and remittance.
Finally, to estimate the impact of mobile money on investments, we hypothesized a positive effect of mobile money participation on investments. Here, investments mean any expenditure that goes into generating value that would yield benefits over time. This could be physical or non-material investments, such as in health and education. A growing body of rigorous evidence suggests that access to financial services have a positive impact on employment, business activities, household consumption, and well-being [21, 26] . When people enroll into mobile money, access is enhanced to formal financial services, and hence, participation in the formal economy is improved. For example, aside from -consumption, remittances sent and received could be used in acquiring assets or paying for school fees. The transaction through the mobile money space could provide an avenue to build income. For example, with a GH¢5 (USD 1.30), a mobile money user could purchase a government security bond that could earn interest of 13-17% per year. At the time of this baseline data collection, the exchange rate between the Ghana cedi and the US dollar was approximately GH¢3.8-4.2:$1. Hence, an average of GH¢4.00:$1.00 is used throughout this paper.
Hypothesis 4 (H4).
Mobile money participation contributes to higher investments in business and capital assets.
Trends and Mechanisms of Mobile Money in Ghana
The payment systems in Ghana consist of an array of institutional arrangements and processes that facilitate the movement of monetary claims between two or more economic entities. The Bank of Ghana defines mobile money as electronic cash backed by an equivalent amount of Bank of Ghana notes and coins stored using SIM in a mobile phone as an identifier. The Bank of Ghana gives license to mobile network operators (MNOs) to issue mobile money. The MNOs keep the electronic account on the SIM in the mobile phone for users of mobile money [27] .
Mobile money is a major and growing part of the payment system, mostly for unbanked and underserved people [2, 27] . goes into generating value that would yield benefits over time. This could be physical or non-material investments, such as in health and education. A growing body of rigorous evidence suggests that access to financial services have a positive impact on employment, business activities, household consumption, and well-being [21, 26] . When people enroll into mobile money, access is enhanced to formal financial services, and hence, participation in the formal economy is improved. For example, aside from -consumption, remittances sent and received could be used in acquiring assets or paying for school fees. The transaction through the mobile money space could provide an avenue to build income. For example, with a GH¢5 (USD 1.30), a mobile money user could purchase a government security bond that could earn interest of 13-17% per year. At the time of this baseline data collection, the exchange rate between the Ghana cedi and the US dollar was approximately GH¢3.8-4.2:$1.
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Hypothesis 4 (H4).
Trends and Mechanisms of Mobile Money in Ghana
Mobile money is a major and growing part of the payment system, mostly for unbanked and underserved people [2, 27] . Figure 1 indicates a sharp rise in mobile money account holders from 2012 to 2016 compared with the relatively slow increase in the number of bank account holders. In 2012, the number of mobile money account holders was approximately three million fewer than the number of bank account holders. However, by December 2016, the number of mobile money account holders increased to 20 million, which was double the number of bank account holders in Ghana. Figure 2 shows the number of active mobile money agents (or service points), which has also risen sharply from 2012 to the end of 2016.
Similarly, Figure 3 shows a sharp increase in the yearly volume of transactions in the mobile money space to $20 billion. In 2012, the number of mobile money account holders was approximately three million fewer than the number of bank account holders. However, by December 2016, the number of mobile money account holders increased to 20 million, which was double the number of bank account holders in Ghana. Figure 2 shows the number of active mobile money agents (or service points), which has also risen sharply from 2012 to the end of 2016. Recent technological advancement has led to a proliferation of mobile phones and their penetration into both urban and rural areas in Ghana. These developments have created an environment for mobile network operators (MNOs) in collaboration with banks to develop the business of providing mobile money and delivering banking with speed, flexibility, convenience, and affordability to the doorsteps of users [26] .
A person owning a mobile phone and SIM has to approach an MNO to subscribe to a mobile money service in order to own an account called a wallet. A wallet is mainly used to transfer value from one person to another person (P2P), for the payment of goods and services, such as buying airtime and data, paying utility bills, paying school fees, paying cable television bills, paying the salaries of some workers, paying cocoa farmers, making government cash transfers to poor households, paying taxi fares, paying off microcredit loans, ensuring savings, and contributing to microinsurance.
In 2016, Ecobank Capital Advisors, together with the Mobile Telecommunications Network (MTN), launched a government security bond called "TBILL4ALL." This is an investment instrument that can be purchased with as low as GH¢5.00 (USD 1.3) at any time of the day, and it earned between Similarly, Figure 3 shows a sharp increase in the yearly volume of transactions in the mobile money space to $20 billion. Recent technological advancement has led to a proliferation of mobile phones and their penetration into both urban and rural areas in Ghana. These developments have created an environment for mobile network operators (MNOs) in collaboration with banks to develop the business of providing mobile money and delivering banking with speed, flexibility, convenience, and affordability to the doorsteps of users [26] .
In 2016, Ecobank Capital Advisors, together with the Mobile Telecommunications Network (MTN), launched a government security bond called "TBILL4ALL." This is an investment instrument that can be purchased with as low as GH¢5.00 (USD 1.3) at any time of the day, and it earned between Recent technological advancement has led to a proliferation of mobile phones and their penetration into both urban and rural areas in Ghana. These developments have created an environment for mobile network operators (MNOs) in collaboration with banks to develop the business of providing mobile money and delivering banking with speed, flexibility, convenience, and affordability to the doorsteps of users [26] .
In 2016, Ecobank Capital Advisors, together with the Mobile Telecommunications Network (MTN), launched a government security bond called "TBILL4ALL". This is an investment instrument that can be purchased with as low as GH¢5.00 (USD 1.3) at any time of the day, and it earned between 13-17% interest per year at the time of launch. For the convenience of the user, mobile money wallets may be linked to bank accounts to provide the user with a unique consumer experience in terms of providing access to a variety of financial services that are designed to meet the needs of the poor and the unbanked [27, 28] .
Once a subscriber loads money into his or her wallet, the amount in the wallet is backed by an equivalent unit of notes and coins at a partner bank. The store of value function of the mobile money leads to quarterly interest payments of on the balance of the mobile money float. The total interest paid to holders of electronic money wallets in 2016 amounted to GH¢24.79 (USD 6.2) million. Users pay a two-way transaction cost amounting to about 1% of the amount transacted. For instance, when a user transfers funds from his mobile wallet to a receiver, the sender pays 1% of the amount transferred. In addition, when a receiver goes to a vendor for the cash amount received, the receiver also pays 1% of the amount withdrawn. Part of the commission is used to pay the monthly commission to vendors, and the rest is taken by the partner bank and the mobile money network operator as business returns.
Methodology
We collected data in September 2016 and February 2017 to gather information from respondents, including mobile-money users and non-users, through a questionnaire. To select participants for the survey, we used a stratified sampling approach. First, we considered all 10 regions of Ghana, based on the 2010 Population and Housing Census. The Ashanti Region is the region with the largest population in Ghana, and it was selected because it presented a fair representation of rural, urban, and peri-urban communities. Regarding the population distribution within the districts of the Ashanti Region in terms of percentage of urban and rural areas, study participants were drawn from two communities each in Kumasi Metropolis: Obuasi Municipal Assembly, and Amansie West District.
In lieu of a population list of those districts, enumerators randomly approached prospective study participants in streets, homes, and workplaces. The prospective participants were then told about the study and requested to be voluntary participants. Our target was adults who were at least 18 years of age and owned a mobile phone. This approach was taken because having a mobile phone is a requirement to have access to mobile money, and we are interested in finding the difference between those who use mobile money and those who do not. Precaution was taken to ensure that gender was balanced among to participants to be surveyed.
Data Collection
In total, 557 study participants were enrolled in the study and surveyed. Of the 557, 388 were mobile-money users, and 169 were non-users. Of the 388 mobile-money users, eight were government salary workers, 20 were salary workers in private entities, 20 were students, and 307 were engaged in self-employment activities, such as retail or petty trading, farming, dressmaking, hairdressing, and other artisan work. The remaining 31 were unemployed. Of the 169 non-mobile money users, three were government salary workers, 10 salary workers with private entities, four were students, and 130 were engaged in self-employment activities such as retail or petty trading, farming, dressmaking, hairdressing, and other artisan work. The remaining 20 were unemployed, and two were on pension.
The data collected from respondents included socio-economic characteristics such as age, gender, education, occupation, income levels, expenditure, and assets ownership. Information about migrant status and knowledge of and use of mobile money was also collected. In addition we also conducted two hypothetical risk and time preference games based on a pairwise choice [29, 30] . As can be seen from Appendix A, game one has 10 sets of questions with two answer options: A (receive today) or B (receive three months later). Throughout the 10 questions, the amount for answer option A remained the same, while the amount for answer option B kept increasing by units of (GH¢2.00). In this regard, where an individual switched from A to B indicated the impatience level that can be estimated by calculating the discount rate of the switching point. Game two is shown in Appendix B, and this was Sustainability 2018, 10, 1409 7 of 26 similar to game one; however, the answer options were A, preference for a fixed amount (GH¢10.00) in three months, and B, which indicated a higher amount (GH¢12.00) in six months. Answer option A was fixed for all of the questions, while option B was increased by units of GH¢2.00. We used the discount rate at the game one switching point and the discount rate at the game two switching point to calculate the present bias of the individual [31] .
As perceived risk is considered to be an important factor in using mobile money [32, 33] , we collected information on risk preference, as shown in Appendix C. The game has two projects: project A, which receives a certain payoff, and project B, which yields a probabilistic payoff of a certain amount (GH¢12) or 0, each at 50% probability. The games are hypothetical, with no physical monetary incentive. We prepared eight games, and the certain payoff in project A increased as we went down the list of eight games (Appendix C). The expected payoff for project B remained the same in all eight games. The expected payoff of these projects was equalized in game 4, and from then onward, it was higher for project A. Thus, the earlier the respondent switched from project B to project A, the more risk averse the person was. We made an index between one and eight, with eight being the most risk averse. There were 10 multiple switches. The first switching points of these were considered in the analysis. Again, there were 47 respondents who did not switch at all. They chose project B for all eight games, meaning that such observers preferred to take risks.
Estimation Strategy
The objective of the paper is to determine the kind of people using mobile money and estimate how mobile-money usage has affected domestic payments and the investments of current users. Investment here means any expenditure that goes into day-to-day income-generating activities. To achieve the first objective, we examined the determinants of mobile-money users by discrete choice models of probit and logit estimations. Further, to examine the volume of mobile money transacted, we use an ordinary least squares (OLS) estimation.
For the second objective, we estimated:
where Y i is the outcome, which is the remittance sent, remittance received, investment in microbusiness, spending in education, and health by the individual, savings, and consumption. MM i is a mobile money participating dummy that equals 1 if an individual participates, and 0 otherwise. X i is a vector of control variables at the individual level. X i includes financial assets, age, gender, years of schooling, household size, numbers of non-household dependents, marital status, distance to the nearest vendor or service point, number of months a person has heard about mobile money, discount rate, and present bias. u is the error term. We examined whether beta 1 is statistically significantly different from zero. Here, since individuals may self-select themselves as using mobile money, the variable MM may be endogenous. For example, participants using mobile money may be people who naturally have an affinity toward accepting and using new products quickly, and thus, an unobserved trait may be correlated with a higher amount of payment or investment. Or, we may have a reverse causality, that is, a higher amount of investment or payment induces people to use mobile money. Thus, we employed propensity-score matching (PSM) and inverse propensity-score weighted regression to reduce the differences that were due to observable characteristics between users and non-users. In conducting PSM, we assume that the conditional independence assumption is met, that is, given a set of covariates, X, which are not affected by treatment, potential outcomes are independent of treatment assignment [34] . This conditional exogeneity implies that we removed bias through ensuring that the Xs are adequately balanced between treatment and control individuals [34, 35] . Hence, the systematic difference between mobile-money users and non-users with the same values of covariates can be attributable to mobile money. Admittedly, the limitation of PSM is that it only controls for observed differences between treatment and control, as is often the case in non-experimental studies.
Various algorithm methods were used for the matching; however, the Caliper radius (0.1) and kernel common trim (0.1) methods are reported here, because they gave the lowest mean bias estimates. The Caliper method has the advantage of avoiding the risk of bad matches. This method chooses an individual from the comparison group as a matching partner for a treated individual who lies within the caliper ('propensity range') and that is closest in terms of propensity score [34] . In other words, the method compares individuals from two different groups by imposing a tolerance level of maximum propensity score. This is called the common support condition, and it is based on distance (caliper). It raises the matching quality. In kernel matching, information from the non-user group is used to generate theoretical observations, and these observations are used to match observations within the user group. In the kernel common trim method, one can specify the distance within which comparable user groups can be selected. This was done by simply specifying a distance of (0.1) in stata.
According to Heckman, Ichimura, and Todd [36] , although the PSM is able to remove the systematic observable difference between users and non-users, it reduces the efficiency of the estimation. Therefore, we further conduct an inverse propensity score weighting regression to achieve consistency in estimates in a process known as "doubly-robust" estimation [37] . This method uses the inverse of the propensity score as weights to run a regression of the outcome variable, as proposed by Robins and Rotnitzky [38] and as later improved by Hirano, Imbens, and Ridder [39] . Here, the weight is equal to one for observations that are users, and px(x)/(1 − ps(x)) where ps is the propensity score for non-user observations [40, 41] .
Finally, as not every respondent had undertaken activities such as remittance and investments in the last 12 months (i.e., many have zero values) in generating variables with logs, we added 1 to all of the observations before creating the respective log.
Estimation Results

Who Uses Mobile Money?
A summary of socio-economic characteristics of the user and non-user groups is shown in Table 1 . A mobile money user is an individual who has ever used mobile money at least once to either receive money from someone, send money to someone, save, pay any bills, or perform any transaction service offered by the mobile money platform. A non-user is an individual who has never undertaken any of the transaction services offered by the mobile money platform.
Variables such as age, education, marriage status, minutes of walking to the nearest vendor, years of work, whether the respondent had heard about mobile money-and if so, how long ago (months), and percentage of friends on mobile money are significantly different between mobile-money users and non-users. However, the groups did not differ in terms of gender, migrant status, household size, number of non-household dependents, employment status, risk-taking ability, and impatience, which was indicated by discount rate and present bias. The average age of users was 32 years, while the average age for non-users was 35 years. About 51% of respondents were males. Within the user group, 50% were males and within the non-user group, 56% were males.
The average years of formal education for users was 10, which was one year higher than the free compulsory universal basic education level. The average years of formal education among non-users was eight. About 43% of the respondents were married. Within the user group, 39% were married, while 52% of the non-users were married. Mobile-money users, on average, had heard about mobile money longer, at an average of 43 months before enrolling in the study, while non-users heard about mobile money about 33 months before the study period. Standard deviations in parentheses. *** p < 0.01, ** p < 0.05, * p < 0.1.
It took a mobile user an average of four minutes to walk to the nearest service point, while it took the non-user an average of five minutes to walk to the nearest service point. Users had worked an average of six years after school, while non-users had worked longer, about nine years after school. Users had 68% of their friends on mobile money, while non-users had 51% of their friends on mobile money. Although not significant, users had a larger average household size of four, while non-users had a household size of three. Again, users had a higher average number of non-household dependents. Whether a user was a migrant or the number of years that the person had lived in the community (if not a migrant) was not different between the two groups. Table 2 shows that there were significant differences for most of the variables relating to economic power between users and non-users. Standard deviations in parentheses. *** p < 0.01, ** p < 0.05, * p < 0.1.
About 61% of mobile-money users owned a formal bank account, and 53% owned a mobile-money account. However, only 37% of non-users owned a formal bank account, and 0.2% owned a mobile-money account. Users had an average monthly income of GH¢786.05 (USD 196.50), while non-users had a average monthly income of GH¢367.68 (USD 91.92). In terms of daily income, dividing monthly income by 30 days for each group gives a daily income of USD 6.55 for users, and USD 3.06 for non-users. With USD 6.55 per day, mobile-money users can be categorized above the international poverty line of USD 3.1 or less. Considering an average income of USD 3.06 per day, non-users can be categorized within the upper limit of the moderately poor line.
Payments sent is defined as the total value of cash-outs made for goods and services received. The mean monthly amount of payment sent by mobile-money users, GH¢1945.26 (USD 486.32), was higher than the mean monthly amount sent by non-users, GH¢1062.51 (USD 265.63). Thus, users sent significantly higher average yearly payments, GH¢15,133.86 (USD 3783.47), compared with non-users, who sent an average yearly payment of GH¢7727.41 (USD 1931.85 ). Payment received is defined as cash-in received for rendering services and goods. Users received a higher monthly payment of GH¢786.05 (USD 196.51) and yearly payments of GH¢9249.31 (USD 2312.33) compared with non-users, who received a monthly payment of GH¢367.68 (USD 91.92) and GH¢5868.09 (USD 1467.02) yearly.
Remittance is defined as the total value of free cash and in-kind gifts received from people or sent out to people. Mobile-money users sent a higher amount of GH¢285.97 (USD 71.21) of remittance per year compared with non-users who remit, GH¢141.24 (USD 35.31). Users sent an average of GH¢453.60 (USD 113.4) per year through mobile money. Similarly, on the receipt side, mobile-money users received higher average remittances of GH¢322.99 (USD 80.74) per year compared with the GH¢144.09 (USD 36.02) received by non-users. Consumption is defined by the amount of annual expenditure that goes to food, rent, and utility bills. Mobile-money users had a higher average monthly and yearly consumption.
However, in terms of total annual savings, investment in micro-enterprises, land, and buildings, and spending on health and education, no statistically significant difference is shown here among the two groups. Here, investment is defined as any expenditure that goes into income-generating activity, capital formation, or asset building that would yield value or income over time. Investment in education here implies any expenditure incurred by the respondent in educating him or herself, his or her spouse, children, any household member, or non-household member(s) in the last 12 months. Investment in health involves health-related expenditure for the respondent, spouse, children, other household member(s), or non-household member(s).
To examine the characteristics of mobile-money users, the marginal effects of logit and probit estimates are shown in Table 3 . Both the logistic and probit regressions were estimated, and they show similar results; however, we discuss here the probit (column 2) results, because they provide estimates with lower standard errors. The relatively lower standard errors are useful indicators of efficient estimates.
The results indicate that years of formal education, household size, non-household dependents, and number of months since an individual heard about mobile money are significant variables that positively influence the probability of using mobile money. The number of years of formal education is significant, at 1%. An additional year of education is likely to increase the probability of using mobile money by 6.2%. Household size is significant at 5%. An addition of one member in a household is likely to increase mobile-money usage by 8.2%. Non-household dependent is significant at 5%. An addition of one person to non-household dependents is likely to increase mobile-money usage by 20.1%. The number of months that had passed since an individual had heard about mobile money is significant at 1%. A monthly increase in how long a person has known about mobile money is likely to increase mobile-money usage by 1.4%.
On the other hand, age, male status, married status, and distance to the nearest vendor are significant and negatively related to mobile-money usage. Age is significant at 10%, and a year increase in age is likely to reduce mobile-money usage by 1.1%. Being a male is significant at 1%, and it shows a probability of reducing mobile-money usage by 33.0%. Being married is likely to reduce mobile-money usage by 28.7%, and this effect is significant at 5%. In other words, females are more likely to transmit higher volumes of mobile money than males. This result might be due to the suggestions that mobile money can offer women better control of their finances and thereby empower them economically. Similarly, distance (minutes of walk) is negatively significant at 10%. This means that a one-minute increase in walking distance to the nearest vendor is likely to reduce mobile-money usage by 2.0%. In other words, individuals who are far from vendors are less likely to use mobile money. Robust standard errors in parentheses. *** p < 0.01, ** p < 0.05, * p < 0.1.
A key economic variable that would help establish Hypothesis 1 concerns total financial assets. This is the sum total of cash that an individual has at various places such as banks or non-bank financial institutions, money with his/her employer, money at home, and money in his/her wallet or on mobile money. However, total financial assets are not significant, even though they showed a positive coefficient. The analysis of the findings from the probit estimates does not provide sufficient information to validate Hypothesis 1. Hence, Hypothesis 1 is rejected. In other words, participation in mobile money is not dependent on the financial status of an individual.
To confirm Hypothesis 2, we estimate the amount of mobile money sent by ordinary least squares (OLS) ( Table 4) . A positive significance is observed between total financial assets, years of formal education, household size, non-household dependents, months since the respondent heard about mobile money, and amount of money transmitted through mobile money per year. Robust standard errors in parentheses. *** p < 0.01, ** p < 0.05, * p < 0.1.
Total financial assets is significant at 5%, and a 1% increase in the total financial assets of a user is likely to increase the individuals' volume of mobile money transaction by 0.19%. This result implies that among those who use mobile money, individuals who have more cash are more likely to transmit a higher amount of money through mobile money within a year. This finding may be because individuals who have more cash are in a better position to take advantage of the transaction opportunities that mobile money presents, and this result thus confirms Hypothesis 2.
Non-household dependents are significant at 1%; thus, an addition of a non-household dependent is likely to increase the volume of mobile money transacted by 98%. At a 1% significance level, an additional increase in the number of months since the individual heard about mobile money is likely to increase the transaction volume by 1.9%.
Impacts of Mobile Money
To examine the impact of mobile money on payments and investments, we conduct PSM and propensity-score weighting regression. We use domestic activities such as payments, remittances, investments in microbusinesses, education, and health, savings, and consumption as the outcome variables. We use the same model as in column (2) of Table 3 to estimate the propensity scores.
PSM Results
The propensity score (ps) score for non-users ranges between 0.1023816 and 0.9295550, while the ps for users ranges between 0.1982898 and 0.9813992. These results provide a feasible condition of common support or overlap for both users and non-users for successful matching. The feasible overlap range is between 0.1982898 and 0.929555. The histogram of the propensity score estimates is shown in Figure 4 .
Impacts of Mobile Money
PSM Results
The propensity score (ps) score for non-users ranges between 0.1023816 and 0.9295550, while the ps for users ranges between 0.1982898 and 0.9813992. These results provide a feasible condition of common support or overlap for both users and non-users for successful matching. The feasible overlap range is between 0.1982898 and 0.929555. The histogram of the propensity score estimates is shown in Figure 4 . The balancing test for kernel matching and radius Caliper methods is shown in Table 5 . The kernel common trim (0.1) method produced a more balanced matching than the radius Caliper (0.1) method. Kernel matching reduced the significant variables to zero (0), and the mean bias was reduced The balancing test for kernel matching and radius Caliper methods is shown in Table 5 . The kernel common trim (0.1) method produced a more balanced matching than the radius Caliper (0.1) method. Kernel matching reduced the significant variables to zero (0), and the mean bias was reduced from 20.0 to 4.0 after matching. In the case of payments sent, kennel common trim (0.1) reduced the significant variables to one (1) , and reduced the mean bias from 20.0 to 4.6.
The PSM results of the impact of mobile money on domestic payments and investments are shown in Table 6 . Our results indicate that the logs of yearly domestic payments, remittances, investment in land, buildings, and microbusinesses, education, savings, and consumption are statistically significant for both the Kernel common trim (0.1) matching and radius Caliper (0.1) matching. The outcome variables-yearly payments sent and received, remittances sent and received, savings and investments in land, buildings, and microbusinesses-are significant at 1% for both matching methods. Yearly investments in education and consumption are each significant at 10% for both matching methods, while yearly investment in health is not significant. These results indicate that when considering only the observable differences when people within a population are randomly assigned to use mobile money, that group of people will send and receive higher volumes of payments and remittances, save higher amounts of money, invest in microbusinesses, land, and buildings, and consume more. Bootstrapped standard errors in parentheses. *** p < 0.01, ** p < 0.05, * p < 0.1.
Inverse Propensity-Score Weighting Regression Results
To further enhance the robustness of our analysis, we conduct inverse propensity score-weighted regression on each of the outcome variables. The effects of mobile money on the logs of yearly payments sent, payments received, remittances sent, and remittances received are reported in Table 7 .
Impact on Payments
We observe a positive effect of mobile-money usage on domestic payments. Mobile-money usage is positively related to yearly payments sent and payment received, and the effects are statistically significant at 1% and 5%, respectively. Using mobile money is likely to increase individuals' domestic payments sent by 39.9%, and the payment received by 30.8%. These results confirm Hypothesis 3, which states that mobile money participation is positively related to the volume of domestic payments. Hence, we do not reject Hypothesis 3.
Within the other control variables, we observe that total financial assets, household size, non-household dependents, and total household physical assets are significant and positively related to both yearly domestic payments sent and payments received. Age and present bias are positively related to payments sent, but such variables are not significant with respect to payments received. Similarly, being a male and being formally employed are positively related to yearly payments received, but not significant in relation to payments sent. On the other hand, discount rate and migrant status are negatively related to payments sent, but are not significantly related to payment receipt.
Impact on Remittances
As presented in Table 7 (Columns 3 and 4), we observe positive effects of mobile-money usage on the volumes of yearly domestic remittance sent and on the volumes of yearly domestic remittances received, which are statistically significant at 1% and 5%, respectively. A mobile-money user is likely to send 131.2% more remittances and receive 73.3% more remittances than a non-user. These findings further confirm Hypothesis 3, which states that mobile-money usage contributes to greater volumes of remittances. Among the other control variables, we find that additional time in knowing about mobile money positively relates to both yearly remittances sent and remittances received. Total financial assets, male status, minutes walked to the nearest vendor, and longer years of work are significant and positively related to the amount of remittance sent, but are not significantly related to remittances received. Being married is negatively related to remittances sent, but is not significantly related to remittances received. Moreover, age, risk-averseness, and formal employment are negatively related to remittances received, but are not significantly related to remittances sent. For location dummies such as rural (Amansie West District) and urban (Kumasi Metropolitan Assembly (KMA)), the base group is a peri-urban community (Obuasi Municipality). We found that relative to the peri-urban area, living in the urban community (KMA) is negatively related to both yearly remittances sent and yearly remittances received. Table 8 (Column 1) indicates a significant positive effect of mobile-money usage on individuals' yearly investment in microbusiness, land, and buildings. The investment variable in this study is generated using yearly microbusiness expenditure startup or expansion, as well as the expenditure that goes into land and building acquisition or maintenance. We find that at a 1% significance level, yearly investment in microbusiness is higher-102.9% more for mobile-money users than for non-users. This finding confirms Hypothesis 4, which indicates that individuals who use mobile money are likely to increase their investment in microbusiness and capital assets. We also observe that other control variables, such as total financial assets, age, household size, non-household dependents, household physical assets, self-employment, and living in a rural community are significantly positively related to investment in microbusiness, land, and building.
Impact on Investments
Column (2) of Table 8 indicates the estimated results for the impact of mobile money on investment in education. We observe that mobile-money usage is significant at 1%, and is positively related to investment in education. Individuals who use mobile money are more likely to invest 121.8% more in education than non-users. Variables such as total financial assets, age, household size, non-household dependents, present bias, and years of work are positively related to investment in education. On the other hand, discount rate is negatively related to investment in education, which means that individuals who are less patient are less likely to invest in education.
In Column (3) of Table 8 , we show the results of the impact of mobile money usage on investment in health. We observe no significant relationship between mobile money usage and investment in health. Other factors such as age, household size, months since the respondent heard about mobile money, and living in both rural and urban communities are positively related to investment in health. Being a male, minutes of walk to the nearest vendor, and being in formal employment are negatively related to investment in health.
Impact on Savings
Column (4) of Table 8 indicates the results of our examination of the impact of mobile money on savings. We observe a significant and positive relationship between mobile-money usage and savings. The amount of yearly savings is higher among mobile-money users by 136.3%, and the result is significant at 1%. Since mobile money provides easy access to a savings device and easy savings in general, it is possible that mobile money has provided access to an easy savings mechanism for users, and hence they are saving more. We also observe a significant relationship between other control variables and savings. Total financial assets, non-household dependents, household physical assets, discount rate, and longer years of work are significantly positively related to yearly savings. In Column (5) of Table 8 , we examine the effect of mobile money usage on consumption. We observe a positively significant effect of mobile -money usage on consumption. Mobile-money users are likely to consume 24.0% more, and this result is significant at the 5% level. We also observe that age, household size, present bias, and household physical assets are significantly positively related to consumption. On top of that, we observe that individuals with a higher discount rate and those living in a rural area are less likely to consume more.
Discussion
The findings from Section 5.1 addresses Hypothesis 1, which deals with access to mobile money; hence, it explains whether there is equal access to mobile money by all segments of society with respect to financial assets. It also addresses Hypothesis 2, which, on the other hand, deals with level/intensity of participation for users of mobile money, in terms of amount of money transmitted. Access may not necessarily mean usage.
Aside from financial assets, non-household dependents and the length of time since a person had heard about mobile money are significant at 1% in determining the level of participation. As a person has a greater number of non-household dependents, s/he is likely to have more occasions that require him/her to transfer some financial resources to these dependents. Further, having more non-household dependents is often associated with more financial resources, and this higher wealth may be another reason for the significance of this variable. Again, an active user with a higher financial asset is also more likely to take advantage of the income-generating activities on a mobile-money platform to do more transactions, such as for example, put more money on the mobile wallet to earn more quarterly interest, or invest in treasury bills. Further, the longer the length of time since a person heard about the mobile money, it is also more likely that s/he gets accustomed to using mobile money for financial transactions.
On the other hand, active participants with less financial resources may be looking for opportunities to receive remittance for subsistence. Therefore, while the less financially-resourced may be active on mobile money with expectations to receive resources from family and friends, the more financially-resourced may be active on mobile money with expectations to earn income. These activities may include doing transactions with family and friends, taking and receiving loans using mobile money, transacting with business with business partners, and so on. These may be driving the higher level of financial activities by those who are more financially resourced. These explanations bring to the fore the sustainability issue of how to empower low-income people to take advantage of the income-generating potential that mobile money presents.
The findings from Section 5.3.1 suggest that mobile-money users are more likely to send and receive higher amounts of payments and remittances. In Section 5.3.2, the findings suggest that mobile-money users are also more likely to save more, invest more in education, microbusinesses, land, and buildings, and consume more. There may be several reasons for these findings.
First, it could be that mobile money provides fast, easy, and convenient means of financial transactions, which people can use for their day-to-day activities as the need arises. For instance, mobile money is used to send and receive payments [15] and remittances from family, friends [17, 18] , and business partners. For example, our data show that 74% of users who have ever received mobile money received the most recent amount from family and friends, and the purposes for the receipt are 56% for daily personal expenses, 19% for business-related activities, 10% for health-related expenses, and 4% for educational purposes. Similarly, 85% of users who have ever sent mobile money sent the most recent amount to family and friends for the purpose of daily personal expenses (56%), business-related activities (15%), education purposes (16%), and health-related expense (3%). An explanation for these findings is that access to mobile money has increased the willingness of individuals to remit cash, as suggested by Batista and Vicente [19] , Blumenstock, Eagle, and Fafchamps [18] , and Munyegera and Matsumoto [15] . Second, using mobile money for payments means faster transactions, which may include income-generating transactions [8, 9, 19, 20] . Facilitating transactions with convenience implies a higher volume of transactions within a unit of time, and hence, a positive impact on microbusinesses may arise, as suggested by Bauchet, Marshall, Starita, Thomas, and Yalouris [25] , and Klapper, El-Zoghbi, and Hess [3] . We observe that our data also aligned with this finding, because apart from daily personal expenses, business-related activities are the next most important purpose for the most recent transactions by users. Nineteen percent (19%) of the mobile money received and 16% of the mobile money sent was for business-related activities. The implication is that, once mobile money transactions are used for business-related activities, it is likely that these activities may generate income for users, which can be a useful contribution towards sustainable development goal one: no poverty.
In relation to health, mobile money does not significantly affect investment in health, possibly because participants are not using mobile money to undertake health-related activities. For example, payment for health insurance, hospital bills, and over-the-counter prescriptions are paid for in cash.
In relation to savings, our data show that the mean amount saved in the mobile wallet by the most recent users of mobile-money savings devices is GH¢351.00, for an average of 40 days. The higher total savings by users could be explained by participating in mobile money providing access to a convenient saving mechanism [14] . Hence, mobile-money users can save on phones easily and have easy access to the liquidity of savings and more flexible control over their finances. Easy access to liquidity contributes to consumption-smoothing, reduces vulnerability, and sustains livelihood.
Conclusions
In this study, we analyzed the impact of mobile-money participation on individuals' payments and investments. Using individual-level data from 388 mobile-money users and 169 non-users, mainly from the informal sector of the Ashanti Region in Ghana, we find that participation in mobile money has a positive effect on individuals' payments, remittances, savings, micro-investments, and consumption. We find in Section 5.1 that mobile-money users have a relatively higher level of income than non-users; however, financial status is not a significant indicator in determining who participates in mobile money. Hence, currently, participants in mobile money are neither distinctly poor nor wealthy. People from any segment of society are equally participating in mobile money, and hence, mobile money is likely to benefit people from all segments of society, whether rich or poor, once participation is initiated.
However, we observe that among those who participate in mobile money, those who have greater financial assets are more likely to send and receive more payments and remittances. We find in Section 5.3.4 that access to mobile money is positively related to total savings. In conclusion, people have day-to-day financial transaction needs, and at each time, they decide on an available channel that grants them the best satisfaction transaction. The fast, easy, convenient, and cost-effective features provided by mobile money might have offered the potential for facilitating the process of meeting existing financial needs, which is a step towards reducing poverty, smoothing income, and achieving sustainability. The bottom line is that mobile money is contributing towards the sustainable development goals.
As for further work, this study could be used as the basis for further study to observe the short and long-term impacts of mobile money. This study used only one round of data in a non-experimental procedure to estimate impacts. While we employed PSM and inverse propensity-score weighting regressions to remove any biases that arise due to observable differences between users and non-users of mobile money, the underlying assumption for using these methods is that unobserved differences are not important for the outcomes. For future work, collecting multiple rounds of data over a period to create panel data or good instrumental variables is expected. Alternatively, a randomized control trial experiment could be conducted to estimate these impacts to determine whether the positive outcome is same. To perform a similar study in a different country, it is important to consider a higher sample size to ensure a stronger statistical power of the impact estimate.
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Appendix A
Non-household dependents
Persons who do not belong to the household of the respondent; however, they depend on the respondent for a living.
Discrete +
Married
Indicates the marital status of the respondent. 1 when the respondent is married, and 0 otherwise Dummy +/−
Minutes to the nearest vendor
Indicates the number of minutes of walk it takes the respondent to get to the nearest mobile-money service point
Minutes −
Discount rate
This is the respondent's individual discount rate, which is calculated based on his/or her rate of time preference.
Index
+/−
Present bias
The tendency of a respondent to give stronger weight to payoffs that are closer to now, than a future payoff.
Dummy
+/−
Risk-averse Respondent preference to take risk Index − Indicates the number of months since a respondent has heard about mobile money. Months +
Minutes to bank
The minutes of walk it takes a respondent to get to the nearest bank. Minutes +
Rural
Indicates a location dummy, 1, when the respondent lives in a rural area, and 0 otherwise. Dummy +
Urban
Indicates a location dummy, 1 if a respondent resides in an urban area, and 0 otherwise. Dummy −
Total financial
The value of total financial assets owned by the respondents Continuous +
Physical assets
The value of total physical assets owned by the household of the respondent Continuous +
